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(57)Abstract 

PROBLEM TO BE SOLVED: To provide a low-cost and high- 
capacity non-aqueous electrolyte battery. 
SOLUTION: The non-aqueous electrolyte secondary battery 
comprises a negative electrode mainly using a material capable of 
storing and releasing at least lithium ions or metallic lithium, as a 
negative electrode active material, a separator, a positive electrode 
and an electrolyte. An active material for the positive electrode is 
oxide containing nickel and manganese elements, and the 
percentage contents of the nickel and manganese elements are 
substantially the same. 
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¥fi-C*>3 0 *fc. L iMnO2fcfe8rt-Sfc0ie>a»l£ 
*»««JE*»ft5. r©rfc*»6tWfe*»ftJ:5lc % 
^y^7Ut^^if^^{5^P^coit^-Cll^$^:6w i: 

ri: &t>frZ> 9 Lfc^ot, «t7)J;3l:LiNi02 
©#«S:^tTrhS:»ftt5fc»i:«* ft SHIP 5£* 
*fe*LfcW^3*bT*^S»t**fc*#<Rft6 
<7}-Cfc<5 0 Si 7 L iN ii/2Mni/202 

70 SrfifaTStl^fciaSr^i-. ?Em^4. 3 V 

fttrefc^iffti^ fc#toa>5o ^y^^y^ 

[0 0 3 4] ft*5, *«W^B8i-SW3Stt, L i N i 

> ^tf^&mttm-emm-tz r t -e*rfcft«te 

tcglf^ft^D^**^^aci:(cJ:oT#*nffifi^ 

L i N i i-xMn x Az02-C^$tl5^ s fclfbn5c 
tLte* hn>-^^AftifSrS*^»Di-5wi:T% 

[0 0 3 5] *»W<DIES*/B^fcy^*i*-fc 
«**f^K^*#^^^^fiBftflfeco«j«tt-»^B8 LT 

fttiBr Sftv^^e»tt»^fctirf«FtcWJi8w:ft 

(»«-«fl»ftft if) ^^U^AigH 
»ftif<o^9 7r -f 7tfu^?y^ 

7VWy^, -^frZfy y fttWDtJ— tils 

tf«ftifw&jR*&*a, K{k:ffi«. f^y^y^A* 

BMb^^vftif©**^* 

»lk«j, ft6VK:*y 7*=u^BWK(:ftifo«|W* 
ttWWftifSrfcrfSwtiSTt*, rtbbft, 
iWft-C, *fctt*»W<DS6**aftt>fti%«HTe**c 
B^u«v»srt*-ei5, Ait 

50 1MB. 7tfl/^5y^, =y-Jr^»**«#K:#SL 
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(9) 

15 

\<\ MnM<om^m^ m^m^^fr^^. 1-50 

»IC1-3011%W*U\ * 
-tf v^^r-r b-ei*> 2-1 5Sfi%^4#i;i$?£ 

[0 0 3 6] *^0^(CibMt5IEm^J + Off ^ L^&S^ 

□ xf i/> (ptfe) , #y ^^/Ybt^y -r>- (pv 

DF) , r h77;^nxf uy-^f 7;vtDxf 

D/ntV^l^ (FEP) % 7- h^T7/U^nm^ 

(PFA) . :7*ffct?\=yT r v ^t7;^P7 , Pt B 

i^>^£^{*\ 7^ft:t=!J7 f y-^PD hy7^p 

(ETFEWJffi) , #y^Doh»j7;^Dx 
^-\y^y (PCTFE) , "7 y{k¥~ ]) tIs—'O'* 7 )\s 

^^UV^fi^ft:. xf i/y-^pp MJ7^tDxf 
l^*!^* (ECTFE) „ 7 yit^- V f*^—^* 20 
^"7;v^^rfu t e uy-r h77;v*oxf 

si— 7vu— ^ h 7 7/u^- n xf y y^i^ft:^ feif 

fbt*— y ^> (pvdf) fcj:r;^yTh7 7;u^px 

^U>- (PTFE) -V3bZ 0 

[0037] jEm<DMm»k\*x&* m&zfttimmz 
fcto. 77^ mtm&zTfiFm 

-5 0 0 /zm(^tOWiL<ffil/^tl6o 
[0 0 3 8] (2) 

*%^T«^^5«watft y^A, y^ 

^JRM^<t^«B5HFYt;^*i:\ y^* 



^20 0 2-4 2 8 1 3 

16 

•)A^tLTIt Li-Ali^ (*H»IT4, 0 

0 2, 4 9 2%a , Li-Al-Mn^l Li 
-Al-Mg^l Li-Al-Sn^fc L i - 
Al-In^4, Li-Al-Cd|^ L i -A 

1 - T e L i — G a (&H103 6 0-25 
7 0 7 2 % L i - C d L i - I n ^ 

Li-Pbl^l Li-BiS^fcWLi- 

[0 0 3 9] &SIH{b&fe£ LTttlMRta 

#&, t< y^-^^-r^ntr-x, nsft^y7x-x 

y/^ypxhy/u^ tV^, ir;uci-;^ x ftft 

P, N, S, S i C*5j:t^B4C44r©»aYk^«»Sr$ 
Ay-Cfc«fcv\ §tti:lT(i0-i0li%iiff*l 

[0 0 4 0] «m{b<£teibTtt, Mx.W^Xft^flMS 

y ^^-7 ^*5i us* yrtfuyft ifoS^fb^ 

fflSYb*. =2y^r/^b», mmtVote jf^m 

fb»<cif^fcrffcti*. mfe^A«tf»tt, la^^ 

K*i:«*{b^<Dffl^*if^#x.^tb-5o *J8Wt- 

^V>^H^^m»^O^i§SS^0. 

*LV\ <tf9^^L<^0. 5-3 0|imtfc5. Jt* 

0m 2 /gT^6cO^Jx^uv\ ^^c, ^ 
*«5fi±tt, ^SlA^^co^pg (d 0 0 2) ^3. 3 
5-3. 4 0 A-Cc«l*rfilOj»a^©^^S (LC) 
1 0 0AK±©Ift#ff4Lv^ 

[0 0 4 1 ] *»MlC*5V>Tli, IE«e»KlCL i ^ 
if) S:ffl^5:^m^ ^^c. t^iJiLi** 
U 0. 0 1-1 OlfStS) i $^T^5 
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irftoTfc, JbKJMSW»U:*#S*fcL i t?**-t-5 
L i KB:, «;ttf* *W£*mSrEE*Lfc* 

iflcfcO y ^*A&jR£&Sttu «»»*-e««ifk^W 
[0 0 4 2] A®^J4»co^«^Ji: LTtt, H^prSlttW 

Jig, «wft:tt»ffl«)v^*t-eas,orf>j:v^, 

ffll^tf, tfy^u^ aKy^ofvy, ^yfh77 
;u^-pxf (PTFE) , # y 7 -yffc y 

(PVDF) % ^^U^^^i/oi^rfA, h7 7;l/t 
uxf uy-^f fcTU>'*fi'&fc (FE 

P) , x h 7 7/U5*-o:t^-u 7;u^d7;u^ 

tf-/U3i— 7VU#=S£*# (PFA) x 7-x{blf=y 

^-^opMJ7/i/tnifU^I^ xfuy- 
fh77;U^Dxfuy^fA(jj (ETFETO , # 
y^PDMJ7;^nxfi/y (PCTFE) . :7s/{fc 

^ u n h y 7/Utnxf uy^f^ (ECTFE) , 
7 yffcf ~ y ^^-^^i^^yb^-o^u tVy-f h =7 
7/^pxf u-^^S^f*^ «tt^7 tyftt'xL y 7^-y< 
— ^yu^-o ^ fvVtf— /l^ — tvV— -r h 7 7;i/^nxf 

tt, uy^^xyrfA, tffy 7 y-fklf-yx^T 

[0043] jM^mmffci: Lttt, »^^tL^mmic 

Rttftlr*. *«*Sr«jSt-r5tt»fc ITU #Jx_tf;*^r 
l-5 0 0 MmOt^84l<fflVN&Ji5, Qi 



(10) 2002-42813 

w^wu7^y^y-7- #7*. mmtezom 

255, 0-3 0ll%^U\ 
[0 0 4 4] *»W^*3Jt5jEffi*3j:USAStt: % iEffiS 

10 a if tf> g W-CiAt6Tt 9 S^flJ/IoiattM* 

a^fls^wftao e »-c#Ai-5«ajift if** it t 

[0 0 4 5] (3) -fe^u— * 
Sr»o^i:3fts»*Uv\ iB*r«}SSiJttt«!*tt^b2Ky 

tfy xfi/w^'(o*»xM^Wc 

tf, 0. 1-1 /imtfc5^^1$LV\ -fe^U— ^(O 
— ^WlCH, 1 0 — 3 0 0/xm##3;L</?3^ 

J $>mK.\CfcCX#:m£frZ>tf, -SMi:ii3 0-8 0% 

*j*tzi?<Dnmt. 5F«s*t«:fla^ntf j:?>m»<oSc^tt 

[0 0 4 6] (4) ^7k®«K 

•t-*y^9Attt^fe«**ixrt^. 
if) 2^ -t^fe(0*<*:«j3iT/, 

ft, Stll h (EC) , 7 , Dfc'U 

y^-tf^-h (PC) , ^U>^7-^-h (B 
C) :fc<fctft*:xU>#-7t-C^-h (ye) if<0««* 

K ^^/U*— h (DMC) % 

/U^7— (DEC) % 31^/1^^*— tf*— h 
(EMC) ^ctl/^^n tVU^7— h (DPC) & 
if ^B^fvv (MF) s 
^ (MA) , /Dft^^ (MP) ^<t^n 

e^y^x^/i- (ma) 35c if cd mmm^^^^^y" 

50 /K Fy (GBL) ftifOy-^ 
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MC, DEC, EMCJi^S^-^- h«r£tf 

[0047] ^p^^m^m^^fiJiie^^T 1 

/i^£8 0%^JL^trJ^tC, 1, 2-v^ h^rv'^v 

(DME) , 1, 2-^oi h*ri/^*^ (DEE) 
T^3i h^rv^ h^rVx^y (EME) ftif<D#«tt^ — 

1, 3 7 V, *M7^ h\ Tir K, 

^yyy^i^ y ^/v^/u^^v-, l, 

3 -iftfju- 2 ^ ^Vy *SJ >\ 3->^^-2 
fF7t Kd77 ^Si^f ft* zcf-jv=.~- i , 3 - 

[0 0 4 8] iti^oMi^s?nyf^^iLt 

te, #Jx.tfL iC10<, L i BF4. L i PFe.LL 
iAICU, LiSbFe, LiSCN, L i C 1 , L 
iCFaSOa, LiCFaCOz, Li (CF 3 S 
O2) 2. LiAsFfi, L i N (CF3 SO2) 2. L i B 
1 0 C 1 1 0 (4#^B2 57-74974 4§-&«) , iSSMiJW 
m**si$^ML9mM> (WS6 0-4 1 7 7 3^ 
8) , LiCK LiBr, Li I (4#^BS 6 0-24 
7 2 6 5^8) , ^ou^^y^A (#F>P8 6 1 
- 1 6 5 9 5 7^«) , W7~—^*$&}) 

(WBHHB 61-214376 ^f&) % L i N (CF3 
SO2) (C2F5SO2) , LiN (CF3S02) 2, L 
iN (C2F5SO2) 2. LiN (CF3SO2) (C4F9 
SO2) S KSSrfctf rttb 

[0 0 4 9] #3gWlw*S^T4$fc#* LV^TKWBffi 

mmmx-itbZo GBL«rs»«ttt«i^»^ 

fctt, VC*if(0«JiPSISr»%jR*Pb. y^^^JS^L 
XL i PFfi^OL i BF* t L i N (C2F5 SO2) 2 



(11) 4$(ifJ2 002-42813 

20 

$Jx?tV^ % 0. 2-2mol/!ly WW4U\ 
0. 5 — 1. 5mol/y^h;VTfc5^<t9 

1 - 1 6 1 6 7 3*4**) , en-;l/ (^qz 3 - 5 9 
9 6 3 , 7=yv (4$MB3 6 0-7 9 6 7 7?- 

£:«) , ^fr^— TVK t*y^ hy 3L*f-j\,-7* 
10 ^7r^F. hyx^y-zur^y, «Ufc:* — 7VK ^ 

fi/^7^;y, n-^^, ^tyyfehyr^: 
&® mmw- 9-204932 ^&n) * t*<o*r8sayra 
y^-, #7*7 ^»ffi*4f^-fe^u-^jc$ 

[0 0 5 0] «»?K4r^FJtttt*ci-5fc«>iw, 

tt, L io^fkfe, AP^yft^ »*K*fcif#J:< 
*PbtuTt^. <cd»*t?fc. Li4Si04, L i 4 S i 04 
-Lil-LiOH, xLi3P04- (1-x) Li4 
S i 04 x L i2S i S3, L i 3 P04 — L i 2 S — S i S 

2, m<tv >it&vnti:¥tf&%)-?hz>o ^mmftmnm 

yxfuy^/U7-f h\ ^y b*— ;UT7^=»~/u % tfV7 

K, ^yyntvym-Y h\ TKy^^^Tif^, sK 
y r^y^y, ^v^i-^^/vy^ h\ sKytr^^r 

40 ^pfcvy/i^:tib«^ n-*Hfe, ****if 

tf =. y 7^ V t □7'Dfl/ ^O**^*^* 

y ^^ftt^y^vt^ym^uv^^^ K<oa*» 

[0 0 5 1] tftOWtlTH xi^v^. 
50 o*t*«cj:9»lE-rjxtf 
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*3Wtt. tSft^ll^i* . Rift, KffiZfr 

hd— ^U— Kife, t^7S, ^n^^h/U—v^a 

^ hA™ ^ 3 MfH\ 0. 1 — 100 

-C^5o Mitt* frBfoI^-Ctra^^-CbiV^ 

* co®co^^ # &mm t « tf *»■ ^b«*shtv> 
ff^tt, K7>r«^jE«*n^ttffi-e. i-2 0 0 0 /i 

[0 0 5 2] h^>- 

Ltll, —ft £ *xT 5 Srfflffl-f 5 <t # "C 

wi-. mm, ss, a***. m^*5 

:£#"C 2 0 0 0 p p m#Ta*#* L < % IEtt£*!k 
^ffl-^SWR-ett^ix-PixS o o p p mfiJTK-f-* w t 

J£W\ 4#lCffi3£S*LftV^ 0. 2-3 t/cm 2 as# 
*LV\ # ^U^jScD^U^^iSJi, 0. 1 — 

5 0m/^W$lt\ ^UX^glt, llS-2 0 0t 

f*. 0. 9-1. l#tftU\ ftlC, 0. 95-1. 
[0 0 5 3] 



(12) ft§i2 0 02-42813 

22 

l js ±iwt«« l » H l 8 ic, **lMK:ttv* 
J: u- * L T«ftB«*«Kc«H * 

S"5r/K ^ y ^7*>\ Ts^^ — tr 

m.?fo<!r—*n*T>'i'xmfc, a i -Mn^i^Di 
tfct^, lEffiy — Kur^^-^A, ftffiy — k«:=. 

[0054] i 4 <a±T»Kf**fr*K*fe» y V 

^1 7tfRrt6>;KT^*. tLt, «<WStraAL» it 
20 PffiiS:|^TW-7^t5o S£# 

y-Ket^SDW^ftiSJflli-S^fcdS-C**. 
30 [0 0 5 5] ^fc, mitm%tmb Lt, m?&rtEEO±# 

TteLi2C03, LiHC03. NazC03, NaHC 
03. C a C033oJ:tfMg COaftifORKittncif^fc 

jf^n^o m*^-— >— h x y-Kffio 

Sf£^s^*8 5«*»jc»l, wmmcommviMi o 

[0 0 5 6] A«Hrh % KfSTO^i^a, rtt 
50 0 : 5<OS0^T*iS-&Lfct<OSrffl?So^®fC^lP, ft 
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^u*-^- hcof^atbl : i<oa-&8jSE*c, L i P 
fc5o #*3* ttlfc^fcfciCiEffifgttfti: ITL i CO2 
[0 0 5 7] mb^iM 1 0 OmA^tlST, * 



24 



«Lfc££fcUfc. ftStt3 0 0mA©£«iilt3»tT? 
2. 5V^tftlU; 0 

fc 0 Sfc, ^ \s — Ktfc«Jttptt:fMfe5g*S: 1 C k Lit 

t^\c5^mmwcm<omMW: (o. 20 to. s^ra 
(20 -e^tt^no^ssa^aj^: 

U 0, 2C/2C©SiH:¥-C«Lfct©-efc5 0 i& 

»»«)fcaptti cmssT2 o'CTambfc^^cb - 1 0 

70 < C-C»SL^»^OjfcSSSlt^ (- 1 0^/2 0t) 

[0 0 5 8] 
[^2] 





(mAh) 


/W U— h 








L i N i i-xMn,0, 


15 8 0 


9 5 


7 0 


9 0 




LiCoOz 


1 5 0 0 


9 2 


5 0 


8 5 



[0 0 5 9] «2tD»*J: *K ^Lfcf^t^l 

»**«:IEffig4MIi: L"C yf ^AZftajfelcllfir 
£ -Cfi63fe£«ltTfc i C o O2 «£ 9 fctf *tfc«»*r* 

[0 0 6 0} €SttfcM2 ttJ:ijCtttfcfl2» Jbi£<DJ: 5 

— (PVDF) ^7^nfc'l/y (HFP) 

^^t>w<DmS?^^^/Hb^Ta6?iP VDF - HFP^ 

# JUffi L fc«S«»|j:JE* £r*Q * 5 r k T-««» k ir s< 
U — ^^PVDF • HF Ptf?y ^r^LT^^-r^^ 

So 

[0 0 6 1 ] -tf>«|^ «j|fiKSrft»L. Kffi-C*Sr* 



y-^— 4«tcfl^?Pi$ix^wb-rSo ^/Wk:o*#«8 ot: 
-TSo k?) J: 5 1: tTMLfcIiolIfkf1*ttW 

5 0mA^tStt%^f 4. 2 VlCft 5 £ T*3tm Lfc 

[0 0 6 2] *-f3fc«ttU 4. 2V(?)flESl-Cf^ 
m«Lli 5 0 0 m A k LfCo ^®C0^TttS«E<t^ 2 0m 
AiClt^ir^t L*i 0 Jkttttl 0.0mA-O£««(ESfc« 

Sr. Lfc 0 &»«<&#H«tt: 2 5 

-To 
[0 0 6 3] 
[*3] 
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25 26 





(mAh) 


ff**fb (mm) 




StJB«2 


L i N i i ,Mn,0 2 


8 5 0 


0. 04 


0.0 8 


tt««2 


L i CoQ 2 


8 2 0 


0.15 


0. 4 



[0 0 6 41 *3 J: D WfeWr**K5«OjE««rffiu^-5 

[0 0 6 51 «3life#J 3 : L i N i O2 ^ 

L iMn02W:* J Fe»tt3»**tttifA»"t?fc5fc«:W^ 

left*. Z(DZ =-y^r/^k^l^iS>i:l : l 

^tSC^O^yyhtfcSo H*«i:tt, x = 0. 

3-0. 7*T?om-er^ffimfc**Bi-*fc«>^. 

[0 0 6 61 
[1^41 



X 


( 2 c/o . 2 c, 2 0 x:) 


0 . 3 


7 1 


0 . 4 


9 2 


0 . 5 


9 5 


0 . 6 


9 1 


0. 7 


6 5 



[0 0 6 7] $L4± 0, x^0. 5*>e>i*ft<5i:'> 
^^tSrt^iotftMfflt) 1 0 OmVIS 

_h#-f-£o L i N i 02(Dm^it4 Vta i Mn02£># 
&telu i N i 02(D£fcmm{i<fc 9S5)l:iO OmVIJ^ 



[0 0 6 81 «*fl4:»ft©ft)Ett>LiNiOa 
fifiTM*S:(lt bTN i 0\cm7t£frZo Z<DZkte, 

af^ix^r. k&^&ZfiZa wJxt, -7>#V£i : 1 

SrBiOWLfco wOtmSr-tOi* DSC (^H^S^ 

M^n^^it-^ 5 

[0 0 6 91 
[^51 



X 


D s cmi£<D 1 s t 




tr-^isss ec) 


0 . 3 


18 0 


0 . 4 


2 2 0 


0 . 5 


2 2 8 


0 . 6 


2 2 2 


0 . 7 


19 0 



[0 0 7 0j*5^t>, x = 0. 5<D^S*tkS35SS5 
4: wtttt, x = 0. 5 0t #365^^4: u 

"C*t>«i»^Sc3t-Cfc5wfcS:^UTV^5 0 *fc, x = 

0. 5*»fe<D-ftttt. 1 0%3JSfF8OH«-e*>B % Ztl 
30 ^m^^kMM\c^\z^^\ztj:^^ki^ib^ 0 

— Y<Dtim\£ \ : l<0S^fg«Uc, LiPFe£ 

1. s^/u/y y hfr1£ffiLizt><D$:&mvtzi>\ - ft 

40 [0 0 7 11 

[mil **Wfc*3V^T*it«fefcJ:DiEttS»Kt«Jt 

[0 2i *«w^*5v^-cf^jibfciE«s«Ktt^oaa5 
cds em ^nxhZo 

50 [HI 31 ^MtCfcl^Tf^aslbfciEffiSftaffi^^Wffi 
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[0 4] *&Wlz&\,^x&1tmz£ 9:Effig«jK£»ig 
[0 5] *«W^i3U^-Cf^«Ufc]Elie»Sia^<OSE 

[H7i *^^c^v^T^^S{u/cy5 : -^i^$^■^^^/^' 

[08] *»WlC*5V^-Cff«bfcy^*A^#=y^ 

[B9] tt^*«^i5fe*fcWt*a:ifeTil5tUfc*t»^ 
[1211 0] ^a-fr**«fe*fc»#a:«fe'C»3SL*:»» 

x itftlHifif tr— * Sr^l - 0 "C $> 5 o 
[Bin jEwsttK^ftrtfift^.to-caefti-^a^ 

mi 2] iEffis«iK^xjiWsi#f<o«*«:^-ria-e*> 

So 

[mi 3] jE«?s«iro*^K»oacfls*^ia-c*> 

So 

[014] iEffiS*|t^a|*fi*5J:t;c|*«^btf»S 



(15) ^20 0 2-4 2 8 1 3 

[015] LiCoOz (a) *5<tt5L i N i O2 (b) 
[016] L i N i 1 /2M n 1/2 O2 (c) SoXtfL i M 

002 (a) <oi&m.%— y^^tiTfc^o 

[017] L i N ii/2Mm/2 02(OM^"^/Tt 
0-C&£o 

[018] *3t*«k:i3V^Tf^»Ufcn«S!«»<o«iS 
fSB»®I2-Cfc5o 
[^<Z>fft0|] 
70 1 
2 

3 iftflM* 

4 #^7* 

5 ttiP&P 

6 K£JI 

7 

1 1 * 

1 2 itP^S 

1 3 JfeS^jy^V^ 

20 1 4 

15 jEffi y - K 

16 A«y- K 

17 ««y^ 
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capacity non-aqueous electrolyte battery. 
SOLUTION: The non-aqueous electrolyte secondary battery 
comprises a negative electrode mainly using a material capable of 
storing and releasing at least lithium ions or metallic lithium, as a 
negative electrode active material, a separator, a positive electrode 
and an electrolyte. An active material for the positive electrode is 
oxide containing nickel and manganese elements, and the 
percentage contents of the nickel and manganese elements are 
substantially the same. 




!'!!:<:;•; 



17- 



I" 

.:?!!:! 

I .Jr.- *i 



-it 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the 

examiner's decision of rejection or application converted 

registration] 

[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiner's decision of 
rejection] 

[Date of extinction of right] 



Copyright (C); 1 998,2000 Japan Patent Office 



d9) B*m®nft (j p> 



(12) 



4# & & m (A> 



(ll)#!tttiK&W#*f 

#^2002 -42813 
(P2002-42813A) 
(43)&B§B ¥^14^2^8 3(2002.2.8) 



(51) IntCl. 7 
H 0 1 M 4/58 
C 0 1 G 53/00 
H 0 1 M 4/02 
10/40 



F I 

HO 1M 4/58 
C0 1G 53/00 
H 0 1 M 4/02 
10/40 



?-?3-r(##) 

4G0 4 8 
A 5 H 0 2 9 
C 5H050 
Z 



iM* jfcffl* Bt*3g©»18 OL (±22JC) 



(2oa®## 


# S2000 - 227858C P2000 - 227858) 


(71)ffl©A 


000005821 


(22)ffiKB 


¥*Kl24p 7 n Zl B (2000. 7. 27) 




*E»Rjtm^RKioo6#ai 






(72)f89Hf 










^^m^MSPS^BjgM221 -12 






(72)fg9J# 


mm 






















(72) 










^:EJffPW*^R«i006gdfi 














(74)ft3A 


100072431 



















(54) [58W<a£;ffc] iEffiffifea^<fc^^n$^tr*7K««P®^:®a 



(57) mm 

S/ >5r /U £ ^ # ^Ttm » »5 13: P it 




17 




-1- 



[fi#JS2] ttBteitt^OlSiflliSKiiBV^-C* A* 

1 4 fc I* 2 fatt©**s«K®?feffl j&tsefes. 

{19*35 5] 0. l~2 tf m©«4S«r*-f-*«IIEBtfl: 
®><0'&M i U^- b . 2~2 0 ^ mcDag«:W-r-5BfIlE^ 
&^<£> - t OZS-a-feA- 5> * 5 IS*31 1 ~ 3 <D Wf 

©«sa!Js»^i-55S*3S 1~5 cov>-f iv*McfB«©*7k 

ess* w. 

[Ht#l7] = y^5t£fc^^#>7Eig©tfc5pcDgS 

■yfr/i'7tmi3JlUT^'tf>-7tMtiK 0. 97SLi/ 
(Ni+Mn) SI. 0 3 £?gfc-t-!i3fc :l S3~7<7><' v f 

£ iim L ft # b tflfEn -y -7-^*3 «t > # v £ *i* 
fctt=y^/^>#>i&fls4&4:»SXg, 

rit*^ i o ] msasjESW <o&&tf 3 0 ~ 5 0 x:x$> 

]E«?Sftir©«3ft*8fe. 
[ft*^ 1 2 ] y jgJKiJ, *K-fb-7* I- y 17 

[flt«4i 3] msey^fr-Mfc^a*, ££®y^r>A 
Sr. 
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.2 

lis*^i4] auK«l^iaft^5 5 o*c«±-e*)5 

[ft 1 5 ] BuffiglJSroi&gas 9 5 0 X,U±X'h 

<o . m&.&<om&vs&mirx 7 0 0 ~ 7 s 0 *c-c**-r 

jEffiS*lt©»ii;frlfc. 

[§S3fcJSl6] 0. 3;imEtTfflSS?:?«LiO 
H-H20, Ni (OH) zfeitlWnOOH^S;!^ 

1 7 ] gJiBO&fifti&SjiS 5 5 OtW-h-CfeS 

[if^^is] fcfcy^A^tf^SrKjK. jfc 

tat- 5 w t tf-zim tttoWte x xi/ * it ti&m y * * * 

fimmViWk VXlStr&im. fSjfcJgl-S 
[0001] 

[3sw<Dm-t--5&fl5#in ^7kffi»eamffl 

[0 0 0 2] 

iWE«ntT»««t>*:#V\, mSrfi|S$ttTV^y^-7A 
X^ffi?I!lW^ICioV^Ttt, jESS^lWi: LT4 V<D{Si 
Sffi^Wi-^L i C o Oz&mi>^<b1%X\<^Z>i>K Co«! 
SIJffcSrt^bL i CoOiOfig^ili,^ ~<DZ 
tfrib. L i Co02»cf5t>***i5ejE«S»K*JW« 

1@t)#)lZ.m3Z£iX, LiNi.CobOi (a+b^l) 
40 *s*a-C*>9, ^tr^*it«r*i-5L iMnz 

[0003] i§ffi^=^whroft#«-^ib-c, 

rv^5„ Mx-t£. mmmztrtZL i n i 02«^#/i 

Stc^StL i N i 02lr^D-f 5r tzlS^^KT^ 
5. p/i^*D7c^t LTfi, ^WI'll, 

50 V, -7 Sit is, ? >']3£lfi7/l'?.-?Jx?£b'<D7i,mtf 
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ftm\oi,^Tzm-rz 0 m^^m^m^ 39362 

2-^(C^oV^T^ > N i CD*g£ft;4^ Mn(OM«^<l: 
I/L i OTk^bfe^-a^^^b-C^U. £ ibid 
^^-C^inU^^, I^^Dm^UT^;: LiyNi 
i-xMnx O2 (St. o^x^O. 3, OSy^l. 

3) ^*^6^*^*JS««Sr«ilrt-**ffi^« 

[0 0 0 4] *H#fri5 3 7 0 9 4 8^l^^ 

*U tt«:teJ:tf«J*&»TS; : L i N i i-xMnx02 

0. 0 0 5^x^0. 45) -C^£*L&S4Mt 
t:»5#*jM**3*iTV*6. #B4$fFJg5 2 6 

4 2 0 1 *lCl*5l*Ttt\ — y^UfciTJ^Vtf:^*^ 

bfcflfc. «JEtt«i3 £tf«jSUTS : L i x N i 2-x-yM 
nyOz (St. 0. 8 5x5 1. 0, y^O. 2) T» 

*I#IT»5 6 2 9 1 1 Otl:*JV^TIl 0-N 
i (OH) 2*rffl^<5BaiB^filtfti:J:^ ft: L i 

Nii-xMnx02 (St, 0 < x ^ 0 . 2. y50. 
2) "C»S*ua»*«*r#6wi:*lt**nT^«. * 

fc. - 17 19 1 0*45:«*C*5V>T«. 

oV>T«t5^^aotS : L i N i xMm-xOz 

(St. 0. 7<x^0. 95) -T?7FZ*hz>mmw*n 

[0 0 0 5] £fc. ^^^9- 1 2 9 2 3 0^fl:fc 
l^Tte. S : L i N ixMi-x02 (St, MliCo, M 
Cr. Fe % VfeitfA 1 OV^i"ix^— 1 

>x^o. 5) ^7j*£frzm&&m^z#?i^m*ft 

i:lTx = 0. 1 5^)t)^vT^HTV>5 e 4$BH 
¥1 0-6 9 9 1 0*4^«^*5lr^Ttt, ^&^&l£-e^ 

L i,-xiNii-x2MxOz (St. MttC 
o. AU Mg, Fe N MgftliMn, 0<x 2 ^ 
0. 5. 0 ^ x 1 < 0 . 2, x = xi + x2, 0. 9^y 

5 1. 3) "C^S*L5?S*K^»**HT^-5. 

M^Mn 0»^|j:#*tt«8tM$ < , Xz 

TV^o *fcMntt*3»*#V^»fr4: LTtt, LiNi 
o. 6Mno.4 02^J^*ttTV>^ 0 **3, #SWJf»5 
9 8 5 2 3 7-5§-^*5^TW:. Stfit^^Tf-S L iMnO 
2C0®*it^^^^^rv^^^ % cHli^SW^3V^ 
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[0 0 0 6] ±*^J:5**H^ff^«*3J:t^0*#If 
a*^lll^«^|B«Snfc5tfTfttlftt, iTLiNiO 
2 (DIM * >H»tt4 4fo*ft{b¥tt«tt*a»-r 5 fc* 

LiNi Oz^SHItoo, LiNi 02iC«* 
05c*Sr*iD-t'S t^*e*)5o Lfc**oT* SyfflSKfl- 

oT^S*). Ni:Mn = 0. 8:0. 2 0tfc##<»|g 

i :Mn = 0. 5 5:0. 4 5»T$tlTV^ 0 Lj&» 
/0 L. rHe>«3RtttB^*5V^Ttt. LiNi 02^ L i M 
n0 2 i:Mttt^9^ ¥-*B^«**itSr*i- 

^Mn 2+ ^>ft:$tlTMn 3 + (C^0^-r< , Mn 3+ teN 

[0 0 0 7] 

JR£*VC^S4 V(OiSSJE«r^?>L i Co0 2 (OM 

OjESSttHTfcSL i N i Oz^XXfL i MnOz^f 
20 5EfW^$ntl/^ 0 L^L, LiNi02tt»«» 

JHMtt><S<. L i Co02(Dftf«f4t 
tt*#ftlB«**)5. z\<Dtz*b* LiNi02l:**4 

*JE#T?*>5 0 L iMn02Tli3V^lJEU i 

*/WSit£rt>oL i Mn2 04 j^W^ftte C#>T^£ 0 

30 ft. L i C o O2 tm^(D4 VG0mEE££*L % W-i&KWc 
'T't^U $f)CL iCo0 2 J:5il^tT*fi« 
tt^jEttJSWSr^Srfctcfc^. £ bid. 

[0 0 0 8] 

OS$^l 4. 2 5^>^ KD-Ay±-C*>5(0^^- 

0. 1^2 M mO*^S:*i-5«rfBift<b«<0lSfttt^ 
fc, 2-2 0|im^8»*^5|(rlE«»tt^±a^ 

50 ffif o«A*ig^Sffi^«|stT«)9 % BfcicioTJMfc 
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1 . 03^Li / (Ni +Mn) ^ 1 . 0 3 &ffi1t 
[0 0 0 9] *S8W«:* =y<5r/^4S*5£tf^>, 

mtfate x -a/ %tz.\±^y^r^^n ^Mitm & # 5 x 

a**9 5 0tK±-e*>!9, ftjS«0gftE«^fe&iK»t 
T7 0 0-7 8 0 < C*C«gjBRi-5 0^^-cfe^ o 

[0 0 1 0 J £ 0. 
SS^^t5L i OH • H2O. N i (OH) 2loJ:t5M 
nOOHtRRfi^Lta^fttSSIi, ftfctfU:*! 

fiB«<&4* % jftj*-*- 5 xs ^ #tk mmwmmm mm 

«\ ^ fc y . Mt5^ 

UT^tfAS, ±s<u-?^ ±IBiEffigftKS:-Stf]E 

[0011] 

ft*l£*5i+5fH]B^i;:BM^ L i N i Oztm^W^ 
L i Mn02^oStt^»c«^S^Atl5: fc 
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[0 0 12] = y ^/P tfVfcjK-?- l"^;uxm?&£ 

ilTMn#3ff^ty|:iotl4 5. 2 

[0 0 13] #*WKfliaiE«ffi»«Ji, HSftldpjfcL 
^ £D - ;y $Vlo£**5 J: > if IsjzM Sr^tf ^{k#J 

^0 [0014] ±IB»ft»«:f^J«i--5fc«)fl!>KiS*- 

f-t^^3^llj^l?fc«5 L i N io.sMno. 5 O2 ^f^^i~5 

L i OH • H2O, N i (OH) afc^^MnOO 
H£2 : 1 : l {*;V\£) T^fCffi^Lfe^, 

ricffili, 5 3 9 3 6 2 2f, 0537094 

8»J3J:WJ|I5 2 6 4 2 0 1 *IHe*3*LTl*5#, ^ 
50 flxRl*5V^Tt)Mn04**#«<, ft^figfeT*^ 



7 

t^S w t-CXjRHiff^^ — >fctti?^^PS«9 -C films© 

[0 0 15] rot5ifta»^**»J:9tt 
ToJ:3 4*a:jS^j:lx« % J:9ISi!)<cltft»^ft& 70 

t^^^^ftfttt^BB^s- 1 7191 o^temzm 

[0 0 16] *^l^^t, ^y^/uir-^v^f^^ffi 

i:LiNi 02**Ai--5fc*^«^tt5c*«:«*JP* 
Swttttft/iS. = y^>ufc^ 1 : 1 

[0017] ( 1 ) jEffi&ttK 

^e/U/y 2/ b/KDN i SO47K^f0!^Mn S 04 

ir, 4. 8^v/y s/ h/VONHajSffit Sr. 0. 5^ 

y y * h/u/m i rKDitg-eR/swi \cmmc&A-r 
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[0018] r©^^. EJE«*>a&*W:3 0-5 O'Cfc. 
^oT, j3SONii-xMnx (OH) 2^#i;nt5 

Z>&m&hZ>o — *\ aS(ONii-,Mnx (OH) 2- 
xS 04 2 " • yH2 0^#e>K-CtBaiH^ftV^»-&^ i£ 

[ooi9] *5sw#bo3i8kicj:Ktf, xnmmmv) 

t&Mkfrh* ft 3 0 , CO<g;^®i«0^«SStt<0 < t 9KV* 
*IMb**#bh«r 2:«s«>^ofc. ^<s>£?ftSJS« 

O&^S-frSixTU* 5 r irtcftS. *fc, 1 0 /i m 
fciSxSJ; 5ft^#ft«^o6c^}iR^«^j£Jcfc*o 
-CL4V\ tt9ttlU£< <ft0 % ttSfcfc* 
#fti^i:ir*5>:j& 0 21:, -©£5ft 

RJC*T»feKfctt*ttfta^o*ffi(osEM (t^SsS; 
tt-7-MMt) ^KSr^bfco Sfc* H3»c, ~<o<£?ft 
SJC»^#fctLfcft*Wft»^o»fiBoSEM (*3E* 

ooo, 3000, i o o o o*5<fctf3 o o o offlrefc 

5 0 120 (a) *3it5 (b) ^^1/^11)3(0 (a) *3 
ctt^ (b) ^b. tt-T-r±*»ftJc*«-c*>-5wi:*t>^ 
5 0 4/c, |^2(D ( c ) *3<fcU< (d) ^-b> 

S EM?S^b, rtffllcS6*"T?«ffifcP]«^*&— ftl> 

[0 0 2 0] 
[^1] 
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0.0U54U 


COV.%7 


t\ r\c a 

0.054 




0.053 


Cu(%) 


^ 0.001 


Mn(%) 


28.5 


Mn tmol/g) 


0.00519 


Na(%) 


0.17 


Cl(%) 


^ 0.05 


SO4 (%) 


0.073 


* y 7 m m 


0.65 


(g/cc) 




a* ;u ^ ^ s 


0.44 


(g/cc) 




ag(/zm) 


12.0 


Mn : Ni it 


0.98:1.02 



[0 0 2 1 ] J:0«««^ ***«M£*bo#:Ro« 

-frSo 7 ttR«<0T»«-R^T*)5. Lfc 

[0 0 2 21 :^«t?^*ftl:J:ot, 10-2O^m 
<0*##e^-CUj&>t>^ ^^^^2. 2g/cm 3 CO 

(DftfeT^ fetLfcttt^F-WftSW* S EM^X^gj 5 \Z7jk 

i~, H)5K;te, (a) , (b) &£Tf (c) 

til 0 00, 2 000^J:{;2 0 0 0 0fSOSEM?K 

b, /h**«ffi*»fe2 0Mm»ifi*'C6*E^jB!l«lpj|B-c 

[0 0 2 3] ofc, »feixfc*»ft:«*fctt:iMb««: 

ftfc5L iyNii-xMni02^#5 0 y^ 
UTtt*BMby^!>A4rJlv^iiJ:v^ K»y 
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7K»{b«a-?ort«B4-ey^»>A^tt»six, ov*-c, 

JStfS&w 3Stt-Cfc3 0 — 6i»y^*A«r 

[0 0 2 4] ojffcl, #*LV^»**#fc|HV"CRW+ 
5 0 =y^u^^^>'«-&7K»{k«t7KK{byf 1 ^ASr 

Ra-c^icja^-t-So wCD^t. *BMby^» 

ySrjV-r^tf ^* &{bft 12 , Li, Nifc^MnOg 
-T-JfctfLi/ (Ni+Mn) = 1 4r»fci-* 5 

*a. «*rf. ««aaEa*Ka<&j:*-*\ r 

[0 0 2 5]SMglitlT$)^ B6I:, 

•e«E« Lfc t fr bn/b y ^ ^ ^^^^ ^ ^^-7 

30 *1CL*1. B6O (a) , (b). (c) % (d) . 

(e) (f ) €h?il5 5 0, 6 5 0, 7 5 

0, 8 5 0, 1 0 0 0*5J:i;i 0 5 OttjBtSft^fl 
S-CftftSrSofc. i©|SH-CI5tfRI*OflHtSrbofc 

9 m a r-jgifiS; l b <o (o x wa$f^> tr - ^ ^ ^ - ^ 

TioTfcD, **tt**V^C4:*t>^S. 1 0 0 0t2: 

40 [0 0 2 6 ] *fc, rn^/^f B ll:^U, 
S#Jt$rtTo^ 0 t^T^k-^l^ 

ooo < c<rii«.eaft-ettAi-«a«tt, *T»»«aB 

^»*d s ^»LTi^Ci:b%x?)ix5<D-e, 
Tc^Srtt^Hc^fc^^, 10 0 OtTlSLfct, I? 
S7 5 orcfevM^aftfcfcirU W«**Wt*** 
#*LV\ Lfc*o-C, ttAUttS 5 omtfcn 
Hf±<, »^L<lt8 5 0t«± x Sfe^»*b<tt9 
5 0tK±-C*>9, S6i:fftL<f4iooota±-C 
50 fc5 0 $^tC, 9 5 0ti^±O^ 7 5 0 t Cf+3£{ilV^ 
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[0 0 2 7 ] MLti^^cyf^^-^^W 

<b**6Ti^£ 0 1/iniHTO 
-Wf^I^ot 10m mgg(D^Zi^e^^i 

mm*. m7<o (b) M^-r£5Jc. o^o^t^c* 
&{*&mw-rz>z t> s mi<o (c) n^mzmz 

<D (d) teXTf (e) Zl^e^CD^W 
l6o £ b 1-^1 8 CO (e) <D£?lZ^ tetf—ftJl&^C^ 

(OH) 2, MnOOH, L i OH • H2 06^^SO 
MsfcKfc* £5fc:S^U PI«i:**#lft1 , -Ci5fiF 
MSferiobfc. (SSfiitissoSfcttioooiCii 

tc 0 nbhtztt&(DX'&&ift¥-?&m9<D (a) *5<fc 
tfHIlO (a) (C7Fi- 0 (U9 0O (b) *5 J: HI 1 0 <£> 
(b) 8 5 0* fclil 0 0 Ot^ttfe-Cf^n 

(OH)2,MnOOH > L i OH • H2 0©S^» 
< UT^WSraJ*.^:. ^co*Sm> #)0. 3 ^ m^T^ 
^Srffli^fct, X Slid J: 9* tB^j^Stt^r 

V^T|j5.^i-6c 0 6^^Ufc<J: 5 l-x 550 — 1050 

9 n ) ^80: 10: 1 0 <E>B U >- Mfc 

K£*"C8 Ot^t^i 5i*IB«;*S^ jE&£# 

Ki7*>8n^T:ft«fcbfco -fe^u-^t Ltfl*yxf 
i^^^fflc^TLJKSrfflv^, EC (xfuyii- 

M ^ EMC (oL^/wy — v$Jt— h) (O 

i : 3 mmtt) (Dfe&mmiz. i pf 6 £ 
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*k 201 6t^x m& 2 o s y , m& i . 6 ^ y ) 

[0 0 2 9] ffiKLta^ySlMiV^, 1 0 B*WWS 
tB£«>£«»Mre3. 0-4. 5 VOMT5fc*«Sr»D 
iSbfc, U^-fiX^S-g't, «J»ll 5 0mAh/gJ£JLt<D 

70 — ^£01 1 lC^bfc 0 01.1O (a) li7 5 0t:T^ 
fifcbfcW-fi-e. (b) IllOOO'C-CftritLfcSAOjS 

WS4rfflV^fc=i-Y^ffl«*W:«ff (a) tPJb^KrC, 
— *8 5 0t:«Ji^«l*Ufc»H-*:ffll^3^^aj«Jfe 
lifctf (b) fcPIC^ft-Cfcofc. (a) OS^Il 0 

t5Ct#W»5. w*U£**U (b) coa^tt, 
wOi5*iSv>J^ 

[0030] me i^#»ritaftic»*i- 5 xafcEiff'** 

50 5 3 7 0 9 4 8:fe£U^5 6 2 9 1 1 0 ^-K^ £fr<5 £ 
1^5^, 01 1 lc^Lfc<t 51-, 1 0 00tO|W*tt 
ir«*i4ofe, fcffL, flJiEbfcJ: I 0 0 0t 

izmi-fcibltC^ 1 0 0 0"C«|j«a. 5 O'CC^Vn 

[0 0 3 1 ] o^ic, - <D&Pc(D%mm&fcKft ? Kfc 

tc 0 m&t±m&<Dz3>( ismm.m&ftmvxft<>it„ mm 
mmww^h uxi^, *ftst^fiL, i o o or:xm 

B»f3S««:ffi^^T/i¥Wbfco ^^yStl^^fltt 

fa-e*5PVDFt^>5, »Wf±, ay« 

50 Sr^i" 0 0^(c^bfc r m Ah/gj (^fe^-^^^ixco 
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( (a) frh (g) ) {ctr<JcUfcd5oT > SS©t« 

£ft (a, c) &3fc«>fc 0 afcitfctt, *ffi»*©'a 
ttft*3j:tfc«l« -(?*>*. Hi 2 ZVWbfrttXllZ, 

mitmmn. «*»^*sr<*Ybi-5ri:tt<^** 
com— ta*jMi»Lfe**aitf brv^r. fc**>3ft»s. 
[0 0 3 2] att*3j:t5c*litt»fk^j:or3E{ki-5. 
roas{k<D«^ 4:131 3 (c^ 0 mi 3\Z^^XO\tc 
tt* □ ttafft-efcSo *fc, aH«*5J:tf c W- 

(mi 3*coo) o -0>c Km&wrms 3 9 

3 6 2 2fl^tt*-5 J: 5#ffii:ifctfcLT, *#v\ 
w(OCht>, ^s^/u^-e^tf l : I om^tt 

»-*^<STU-t^a— ««t?3PflS^it*S (H!13^0 

□) o *^(t«W:, ■Mbki^o-cmfcttfcife^-t' 

5 (Ell 4) 0 roci:tt***fl5«d5*>5 Q m?5E, y 

iCo02!ri^\ ^S*-^7^r-r h%ffl^T^£ 0 • 
iE^CQL i C o 02<m^ffot^:^^*a^^D 

T, L i Co02 0J:5^-fi£«TK!I-r^»J|s|-i:tt±< 

[0 0 3 3] o^ti^ C<0»«.^»««ffifc5V^fl»« 
* — ^JgWcB8UTttW-f-5. 5(CL iCoOz 

(a) *3*tfL i N i 02 (b) (DtkM* — :/fc»U 
§1 6ICL iN ii/2Mni/z02 (c) ^it/LiMn 
O2 (d) -y^Tjk-to *PJOLiNii- x M 

n* 02<Djft®#-:/teL i N i — Zf X *) h 
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¥-&Xfo% 0 LiMn02i:JtRt5tW«b^ 

Zb&iofrZ. tfc^ot, UE*^J:5i:LiNi02 
0-Cfe5o Hi 7IC S L i N i i/2Mn 1/2 O2 

[0 0 3 4] *«Wl£Hi-*J9F3SM\ L i N i 

20 i-xMnxO2£*>frldit#T#£: 0 ttt, SKWlC^ 

L i N i i-xMnxAzOzT^^n^ttW^lfbtlS, 
[0 0 3 5] «T, *«WC0iES*fflt^fcy 

v\ ^Ifi (»>i-**llft* if) *5J:t5A*» 

^ xyy^i/^, ft^^7 , 77-^^75/ 

i?<03|E«tt »{k^^v<cff<o»«tt^R 

mar-, *fcr4**wo»*ta*t>4v^ttH-ctt«»c 

50 Mtt. Tir^u^^^^^, =y^»*3i«»^»*U 
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v\> mmMoWitomtt.. ^ws^sjxfc^a** 1-50 

S*%a*#*L<, »lci-3 0it%#ff4Lv\ * 
[0 0 3 61 ^B^td^tt^IES^J^^S 1 ^ Llr*** 

Sflte. 3 0 o , CK±^y-r--e*)5, 

nxf (PTFE) „ *K y 7 yfc t*— V (PV 
DF) , h^y/^^3L^u>-^.^-^y/^u^ 
fh77;utDxfi/y-^t7;^ 
D7'ot , I/^i^ (FEP) , ff77^nxf 
u V - / < — 7 ;u it n r /V 3f ;U fcf xi ;n — T" ^^lE^ {£ 

(pfa) % :7Wt^-y -rv-— ^^^/^^-o^n tr 

^^fca-&#, 7;xftlf=!)7>-^Dnh!J7^ta 

(ETFEtli) , ^y^npMJ7Wox 
(PCTFE) , 7Wbt^yfy~^7^ 

l^i&fi^ffc (ECTFE) % 7 s"fbtr=.y 7^-^* 

<$*3 <tt> # ^ ylk^~ y x ^/v^-u ^ ^/uif =ljv 

=^—=f)\,-=r h7 ^^^n^^u^^S^^^^^rfctf 

ffct'-y-T^ (PVDF) ^iWyfh77;^nx 
(PTFE) -CfcSo 
[0 0 3 7] aES<£>£imf£<>: Ltlt, «fi£^n^m?&^ 

>v^^ip N -^/k rn^=. I^O^ 

-5 0 0^ mOt^S L<fl§V^*i£ 0 
[0 0 3 8] (2) ftfitiHW 

**s«-efflv^e>n6Affitt3H-i: u-ctt, y^*^, y^- 
mtt*m, &mmfrte£Tf^mmftT<k&votet\ y^ 
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9A**tL.m Li-All^ 0KB#flF4, 0 

0 2, 4 9 % Li-Al -Mn^l L i 
-Al-Mg^l Li-Al-Sn^l L i- 
Al-I Li-Al-Cd^, L i -A 

1 - T e L i - G a OKfBHBS 6 0-25 
7 0 7 2 *^«) , L i - Cd Li-In^ 

Li-Pb^, Li-BiMtib^r/Li- 

70 [0 0 3 9] &mm{k&#!lk LtlMMIti 

tttt, x*-*^ ASM* 

mts^s^m, ******* ftftHtt 

y y n^: K y;U^; tTy^R, ir/Vp-^^ N ftft 

p, n, s i c&xTfBACtek^mmik&m&'S 

[0 0 4 0] UTIi, «*tf*X<b^tt*5 

30 &tei*tfii>\rrt,tiZo £fc, li^/u^m Ki: IT 

y^^-^^vfeji^yT-fe^u^^^oiS fr+it&m 

40 ^LV\ j;»9$f^U<^0. 5-3 0/imtfe5. itS 
Om 2 /gT*fc5co^»^LV\ ^ 
**5t±tt:, K*Aft2pffioraiB (d 0 0 2) #3. 3 
5-3. 4 0ATc*t6*fS]<D*gf H ^(D^:t S (LC) ^ 
1 0 0 AH±G>IMBas#* LV\ 
[0 04 1] #3^t-*5^-Cti\ lE^SfeKlcL i ^ 

0. 0 1-10itSUlt) ^Li^f^Ti3 
50 <t, -g|5<DL i tfmffi'SKk'tRfclstzQ tt^gtt 
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«*±«cJD» ■ »RLfc yf*^4«ri*U*W 
icL i Sr^»$^:fc9, fc*V *li:£E»fc 
ifK±9 y^*AA««rK«U «*«+T?«ftft3*M 

[0 0 4 2] ft«£*«<f'<Z>*jt**«i: Ufc ft?HBtttt 

»»»Jtt, 4W*iaft3&«3 o o , c^Ji^^y^--cfe^ 0 

;l/^-pxf i/y (PTFE) , # y 7 yffc tf~ y x ^ 

(PVDF) % ^^U^^^^V^A, Th77W 
pifi/y-^f7^DrD^i/^i^» (FE 
P) , fF77^nxfi/y-;<-7;^n7/^;v 
tT— - 7VU=fcS£-ft (PFA) . 7^ftt'-yr> 

^t7;v^pyot > i/y*l^ 7yfc^yf 

y-^DDMj7/^Dxfuy^l^ 
Th77;^nxfuy^lA# (ETFEffi) , # 
y^oohy7;^nxfi/y (PCTFE) % 7 ^{k 
tf— y 7 f y-^y?7^o^B tvy^i^ 

^pM :7/U*naL^u:x#fi<&fls: (ECTFE) , 

7 yft f = y 7^-^7^0/0 euy-f h7 

7;i/^nxf uy^|^j$jjj:u!7 ;y{fc;h*~ y z f\^~/< 

^^u^^^m^xf^, TKy y yiky?~y7*>-? 
[0043] AcoM#i Lxte. 

fi^^ryi/^fflOSBl^^-^y, xy^r;U, 

ifciifi-efciifct^), Ai-cd^ftj?#ft^ 

j£»#ftifas/Hi*fe;h,S. ff^te, WdWeSixfci^ 
l-5 0 0^mOt^&SL<ffiV^h5. fi 
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mis, ^y^fi/y, /Kyxfu 
vftifco^u^ va^y «*ftif<D« 

0-3 0lt%^JfiU\ 
[0 0 4 4] *»W»CfcJt5jE«*3J:t5*tttt, 

/0 ft&ft if <£> S WT«Ai-5 9 «^jM*<0««W« 
sS^fb^W^gl^ i fi-C*A-t-a«BJi4 if fcfTLTfc 

*«ttSr«pfc35tv^^ftifS:4tfCi:3ftST** 0 
[0 0 4 5] (3) -fe^U— ^ 

*r»ori:##*u,\ »*«Sffltti: y 
7'nt , i/y, sKy^^^>-^ifco^4X«ffl^t>^:fe 
20 >-*#y ^-fc5^*#7*«U*ftira>fco< 

»J*if*5aiab*V^iSH-efc5wi:d«S*L<. #J;L 
tf, 0. 1 — 1 vTnXhZ><D&m^L,\<\ -fe-rCU— 

1 0-3 0 0Mm»L<^ 
■bfrSo £?L3M*, a^-W^r^aiBtei:*** 

[0 0 4 6] (4) IMcttftff 
■r*y^»>A*i:^fe«|*S*trir^*. ««EBj£»:^ 

»ft*#WI«3i^y^tl«|ti:Ur*tr («*.HS>^^ 

if) *ix60A«:«|*3j;tJt, -tn&^ffil^ixS 

ti. at^U>*— 71?*— h (EC) , ^nfU 

h (PC) , ^U^^-^-h (B 

c) *5J:t5tfxiu^^-^-h (vc) ftifoa^* 

— ^^^u^7— h (DMC) , v^^^- 
/U* — h (DEC) , ai^/u^^vw*— h 

(EMC) ^3j:t5^n tVU^— h (DPC) ft 

if h> ¥BM?vU (MF) . 
^■/U (MA) % 7 p olft^f;l/ (MP) ^it/^n 
tr^St^/U (MA) ftif^jgJKK^^^Kai^T- 
50 /K y-^fn^ hy (GBL) ftifOy-^^ 
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ttMHtovThfr*. Ittx^f;uatliEC, PC, 
MC, DEC, EMCft^<B#»:lK#— — b Sr^tf 
g$rc^^;U^tf tot^ Lv\, J!Bffl5»l*/u#vBft^ 

[0 0 4 7] 3=fc, ^IBMoWWa^SiSttt-bR^^T 1 
0%«Jb-£tf£WMc. 1, 2-v^ h^rv/x^y 
(DME) , 1, 2 -v^ h^ri>^^ >- (DEE) *3<fc 
TJ*^ h^i^ K^ri^*^ (EME) 

1 , 3-mV7^ *,UAT^ h\ Tir KT ^ K, 

3 -i/^^/u- 2 — r^/y^y^ 3->*7u-2 

f h 7 t K n 7 7 xf ;vx-f 1, 3- 

[0 04 8] wtL^CD«a^S»i-S y^^^Jfti UT 
f*. tfiJxff L i C 1 04 % Li BF4, LiPFe/LL 
iAICU, L i S b Fs, LiSCN, L i C 1 , L 

i CF3SO3, LiCF3C02. Li (CF3 S 
02)2. LiAsF$, LiN (CF3SO2) 2, LiB 
10 CI 10 (#BBBB5 7 -7 4 9 7 4^«) , iSMgJK 
SLfc/UTtfVgfcy (#BBBB6 0- 4 1 7 7 3^ 

$&) > L i C 1 , LiBr, Lil (#H8Bg 6 0-24 
7 2 6 5t^«) , ^nn^^^y^r^A (4#P^B3 6 1 
- 1 6 5 9 5 7?-M) , 07x^^yf!)A 

(»BB8g 61-214376 , LiN (CF3 

S02) (C2F5SO2) , LiN (CF3SO2) 2, L 

i N (C2F5SO2) 2, LiN (CF3SO2) (C4F9 
SO2) *iT<D-r ^ KaSrfc»f 5wfcdS-C#5. Ztih 

f 5^t^^5 B fe^Tt. #U:L i PFe£:^£-£ 
[0 0 4 9] #3SW^*3v*-c«M;:fiP* LV^*««ffi 
^>4<t^ y UL i P Fe^r^tp 

TL i PFbW^L iBF4tLiN {C2F5SO2) 2 
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SftftV^ 0. 2-2mol/yyh^j?4U\ 
0. 5 — 1. 5mo 1/y y h&-?k>Z><Dfr£?) 

2-^/^:7^:^ ^^^v- (4$BRD3 6 
1 - 1 6 1 6 7 3^kfBD , (^^1^3- 5 9 

9 6 3 ^&#) , Tx y >- (#||BS 6 0- 7 9 6 7 7f 

s * tvk ey hyx^;i/7t 

/0 ^77>f h> hyx^;-;i/7^y % «ftx-7;K x 
0*H¥ 9-204932 ^#) £<DmmW3m 

[0 0 5 0] *fc, «»ffifc*J«tett:^afc*K:, ^ 

fclb;frT^£«> *^-et>, L i 4 S i CU, L i 4 S i O4 
— Li I i OH, xLi3P04- (l-x) L i* 
S i O4, Li2SiS3, L i 3 P O4 — L i 2 S — S i S 

2, m<b!) Wk^ftui^^^Sb-CfeSo W«BteSft?K 
Htll ^y xfi/v^f^ K, sKy^nfu 

50 K, ^y^^^rif^. ^yr^y^y, # 

yxf i/y^/U7^ h\ tf? y fxvur/i'^— >k # y ^ 

B*m«?s^LTii, ^jx.^, /Ky ^^u^^-^f-^ 

K, 2Ky fumw h\ 7Ky^^^ r if^, 2K 
yr^y^y, #y ^^-u^^yu^^ k, *ytf=i/ur 

^#^LV> 0 

[oosi] t»ojB«tim =>r^s, 
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^ >^s#*Ll\, 0. 1 — 100 

fa, mMi<DX£Z\zL£*)&it>tr > ti&7t>is frffi<Dm?fcm<o 

mWZ. Kv^a^BEffiSttfcttffi-e, 1-2 0 0 0/i 

#s e «mz % gyn> a#*wu * j F-ift*5 

#*Lv\, ^8 0-3 5 0t(O»^L<, ft 
\z i o 0 — 2 5 O'COfiBEdtffSLv*. ^Tkfifa, 

2 0 0 0 p p mttTd«»* L < , jE*fi*U Jlffi 
^t»fttt*Ji?tl5 0 0 p pmJ^TCt^Ii: 

JEtt. 4*lw|fij£Sftftl^ 0. 2-3t/cm 2 ;6S# 
£LV\ * l/yy- /l/^S^^^^ISfj:, 0.1 — 

ia, 0. 9-1. l#ffSUl\ 0. 9 5-1. 

[0 0 5 3] 
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«*l*«i*3J:Wtt:«i«i» *§ttfc«fc*5V* 

*bfcffi«» 1 4 ^ 1 l rtfcttHftSfL-cir^a. 

P*Rl2fc:ffiR£*u A««36*fe Kl 6*S5I 
#dB^^Tm*^-^l 10J£»K««£;KT^S 0 S 
»*-;v*y--K«H\ HfM^ioflfe^S: 

y-frvK ^y/f^ ffl. 7vu$ n 

^fa^T^W^filffi, A 1 -Mn^S^OI 
Lfcfctf), jEtfy — KttT^~«> A . ^ffiy — KJ*= 

zmztitb&m^^v-T y isfy^^y * *%>&x* 

[0 0 5 4] S«S¥ 1 4 OiTWJ-tt-ttb^tLlftift y ^ 
^1 7*$KJtfeix-CVA-6. ^Lt, ttftWKSr&AU tt 

tf, i§m«Kit^-^i: It, ta- X, P 

^■-^OftJI±#(0»f tit, ^t-^Jji^rA 
H5*S, KftStfrS, ttn«AS*ife**:tt 

y- K«4:«)fflWJ6rtt«rHJB-r6w fci«-Cfta. 

30 [0 0 5 5] »3E«S*KfcUT. Sfert/EO±# 

rtEE*±»f Sfk^feSr^»J(D^fe5i/Ma«/|?K 

TiaLi2C03, LiHCOs, Na2C03 > NaHC 
03. C a C03*5«tt5Mg COsftjfOtftllttft^fc 
tfbixSo y—K«0 

SSifeia. ^o^fe iE«tt>u<ia^gt<D^m^ 

^-1^-»«**:iatt*«*S!ft^) t«v>5;t 

ffif5^S«&^8 5Jtt»fc:»U ^m^Jco^*»^i o 
S[ ir jg*»J o * y 7 ^ {t if =: y ^ v»Bg 5 SSSS 4- 

[oose] ft««»a. **wmts»tu 

t^^U>X^^>rfA^^»JtSrfifiJt-T?l 0 

50 o : 5coSI^-cis^Lybfcco$riB?Soi^®tc^S, R 
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h©*Witt l : lOffi-g^gStK, L i P 

ffl!LtRiailftllISl8mm, ^^ 6 5 0mmT 
ftfe. tti«©fc»IC]EffiiSft»t tTL i CO2 

[0 0 5 7] OOmA^tlS-C, * 

f 4. 2VKft*4-ca5ttbfc«, lOOmAOStffi 



24 



70 



k *ttttlAilt 3E«Ol*Ttt«*«[*S5 OmAiC 
*bfcif ibfc. 2MB fit 3 0 OmAOJISMt 
2. 5V^T-0:mbfc o 

t # 5 WFlH*tt«<D«St« (O. 2C) to. S^pffl 

(2C) -C-en-PixcD»«S*SrSI3E 
U 0, 2 C/2 C<0$tH:?-C$Ltt)0-efc5 0 ffi 

flUkVJt^n cist2 ottftttfcs^t-i o 

tT^llfci^OMttef (-10t/2 0t) 

[0 0 5 8] 
«2] 





(roAh) 






! 




L i N i .-^MiixOj 


15 8 0 


9 5 


7 0 


9 0 




L i C0O2 


15 0 0 


9 2 | 


5 0 


8 5 



[0 0 5 9] *2©»*J:?), f^b/c^TO^S 

£ -ese*±sftr-*) ^LiCoo^^ t>ffitt^m?&^s 

[0 0 6 0] «H16M2i3J:t5lt«WI2» _Li$OJ;5 
3 0 - O r t S:»Bt S tft iff 8 3ft 

WiJn^fciTSrjffilSbrt:. jEffi«fc<t A tiffin 

-V^rls (PVDF) tA77fkypfuy (HFP) 
^tCt^om^^^y/Hb^TH^^P VDF - HFP^ 

5 I- LT^S bfc jEAffiKSriz u— * UT^Ih] 

l/-^^PVDF • HF P# ^Ltg^f^O 

6 fc ee^ £ a>«t 5 r fc -?ffimt*mffl> bife^-rs 
[oo6i] -omu:. «#««ra-Ru jt£-e*&* 



U-e— *»^ffl$ixy/Hb-t-5o ^/Wk^^fe#«8 or 

fi*BB»b«!J3IS«-C»^i--5^Srftv^fc«||ttp 
1-* 0 -^i:5l-bTf^KbfcS?feo®^k^ttn^ 

ififflitH«o^ffi-ewflfibfc. ^fiis, wne>(7>«ffiSr 

5 0mA(O^:m^&T% 4. 2 Vl^^tt^llfc 

50 «L 5 0mAO£Ij{ET2. 0 Vl£# 6^t*tt-5S 
SfcSSrtfo^o ro^2SSSrSt^^^|ft*?iSbi5^« 

[0 0 6 2] *-f36«W:. 4. 2 VCD^m/Eft®-?**: 
Mtt5 0 0mAiLfc, *«^»TJ±«flE«a*2 0m 
AKigbfc t S £ b/c 0 O OmA^StlSct 

T-2. 5V*fftttfc. ^^t^i^nfcMft 

liOMSit Lfc 0 Sftt<OSI«ll2 5tr 
fTofc 0 m^^tt®Jfe<o**giJSr/¥^^?Bl^b, ?c 

40 m^^-coip^ir, «cm^§gT^ii:^oii^^bfc e * 
t ®Micm#;m<Dm* t (om^ b 

ft 0 ltm<Dtzlb\CL i CoOzSriEgfgfeKt bTGM 

[0 0 6 3] 
[^3] 
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25 26 





®m 

(mAh) 


m^it (mm) 


1M 2)V&<r> 

iP^ft (mm) 




LiNii *Mn*0 2 


8 5 0 


0. 0 4 


0. 0 8 


jt»«2 


L i CoOz 


8 2 0 


I 0. 15 


0. 4 



[0 0 6 4] S3 i 9 We>A^**JHH59^jEffiS:ffiV^ 
[0 0 6 5] «H*S0iJ 3 : L i N i Oz 

l iMn02tt«*e*ttas*tttt4rA»-c*sfcH[v^ 

<0«»tt4:ft#-C#-5. r*tW\ DV-x afcfcftifOft 

Il^ioTt^^^ic-e^^t^x.bnSo cor 

Kft*. -<DZh&, -vfr/ut-^^tf^Z I : ITS 
3 ~ 0 . 7SWfl^ 0^ffia«*r»Bi-^fc*Jw N 

* 4 ^ l it^ is — h &«*sije t m&<D&m*m 1 

[0 0 6 6] 
[S4] 



X 


( 2 C/0 . 2 C. 2 0 *C) 


0 . 3 


7 1 


0. 4 


9 2 


0 . 5 


9 5 


0 . 6 


9 1 


0 . 7 


6 5 



^y^t^r^aot^lltt) 1 0 OmVgJ 
Jt#i"5o L i N i 02^{j:4VtL iMn02^I 

^I3L i N i Oz(Z)ttllfiJ: 9 $ btC 1 0 OmVfSif 



[0 0 6 8] «^ffla#J 4 : tfVr<0$:fem L i N i O2 
mail $ Jx «9B!R tr- * £H 5 lc^i" 0 

[0 0 6 9] 
[f!5] 



X 


D S cmfe<D 1 s t 




CC) 


0. 3 


18 0 


0 . 4 


2 2 0 


0 . 5 


2 2 8 


0 . 6 


2 2 2 


0 . 7 


19 0 



[0 0 7 0lS5)&^, x=0. 5<DB*a"Sftfcafti& s ifi5 

0. 5^^0-fixii, 1 O%0SfF90IKftT*>9* 

ft<, ^^y^^A^R, *ofett;»tttt#<D{6^R 
fb». »fc*ft£fc*JB-e*S. S#»fcBiLT 

—tf*—h<Dfrmtti : 1 (Dfe^mm^, l i pf 6 £ 

1. 5^/u/y h**tfLfcfc©«HJSJBLfc*^ Cix 

*Sftift^fflT^e 0 
40 [0 0 7 1] 

*-C*jftma^<oA»ft**m/»iC®«lSr«#ti-5 r £ 

[ia®ofss*ft^] 

[13 2] *«W^tev>rf^«LfciEffig»K» J ? : o«a5 
OS EM (*S^S^S»«t) 
50 [0 3] **Wlc*5VNTf^«LfciE«?S*Ktt^©»rffi 
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OSEM?I"Cfc5o 

[0 5] ^RW^Sav^Tf^MUfciEfiiSttKia^wSE 
[06] 4Hft«-C«*Lfci:*«w»bixfcy^^A-g-# 
[El 7] *»W^*5V^Tff»Ufcy*-<>^*=i5P^u 

[S9] «*»^«6*i5fe*fctt*a*-e»3tufc«-»<o 
[ia io] e^a*i«j«&*tett*itft-c»ifiufe*t» 

[Hill] jE«ffi»K<0«|j««B*lcj:oT«fti-«3>r 
[0 1 2] jEffiffi»St^X«llElSf03lt*«:^-rH-Cfc 

[013] jE«jg»K<o*^3e*oaEYk*^i-iaT*> 

So 

[0 14] jE«&ttKoa«M«sJ:tf cM*^&tMI$ 



25 



/0 



20 



[015] LiCoOz (a) ioi:t/L i N i O2 (b) 
[016] L i N i 1/2M11 1/2 O2 (c) 3o«fctfLiM 

n02 (d) (Dtitm,*— y&TF-f^-ehz* 

[017] LiNii/2Mni/2 02WW-^,ft 

0-e&>5 o 

[018] *|IJfi«(C*3V^^»UfcR1BS{tS«l<0«K 



1 
2 
3 
4 
5 
6 
7 

1 1 

1 2 
1 3 
1 4 
1 5 
1 6 
1 7 



ttPC 



■ K 
• K 



*«y ■ 
tasty 



[01] 



[04] 




ram 
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[B5] 




[19 6] 



[B9] 



550° C in air 




75(f C in air 
a = Z889A, c - 14.260 A 



85(fC in air 
a = 2.889 A, c = 14.269 A 

JL ^ _ " 

lOOifC in air 
a = 2.892 A, c = 14.301 A 

T>105(fC in air 



J ' 1 i 1 . 1 . L. 



10 20 30 40 50 60 70 80 90 100 
26 / deg (C UKa ) 



(a) 
850°C 



UJ 



850°C 



1 



U K 




-J — . — I i I i I 



10 20 30 40 50 60 70 80 90 100 

26 / deg <Cu,j 
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IB 7] 




[08] 




[017] 



5 | ■ 1 1 ■ r 




2 I i I 1 I i 1 1 1 

0 50 100 150 200 

Q / mAh-g" 1 



-18- 



(19) 
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mi o] 



ioooc 



(a)e 



(b) 
1000°C 



Heated at lOOtfC for 15hrs 




jlL 



_A — 



10 20 30 40 50 60 70 80 90 100 

29 / deg (Cu Ka ) 




200 



200 



Q / mAh-g" 1 
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[01 2] 



[113] 



I 



(c) 
(d)' 
(e) 
(f) 



ST 55" 

^ I = 2.892 A, c = 14301 A 



I SOmAhg 2 

f | a = 2.874 A y 14. 



-.14.4 

S w 
J4.34SA 14.: 




, a = 2.86lA, c = 14.370 A 
JLl_JlJLL--^ - 14-1 

JnOmAhg 292 

^ 2.88 
2.8$ 

180mAh-g s 284 

. 2.82 - 

200mAhg 280 
a = 2.837A > c~14325_A ° 
* ^ * 

_J I I I 1_« L-_l I I 1 1 1 

40 50 60 70 80 90 100 
29 / deg ( Cu ko) 



lSJmAh-g 1 
a = 2.836 A, c = 14.479 A 




Q / niAh-g 1 



50 100 150 200 

Q / mAh-g" 1 



250 




250 
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[dl8] 




4G048 


AA04 


AB01 


AB02 


AC06 AD04 




AD06 


AE05 






5H029 


AJ03 


AK03 


AL01 


AL06 AL12 




AL15 


AL16 


AM03 


AM04 AM05 




AM07 


DJ16 


DJ17 


HJ02 HJ04 




HJ05 


HJ13 


HJ14 




5H050 


AA08 


BA16 


BA17 


CA08 CA09 




CB01 


CB07 


CB12 


CB19 CB20 




FA17 


FA19 


HA02 


HA04 HA05 




HA13 


HAH 
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